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[57] ABSTRACT

A data recording medium comprises a pair of disc-
shaped substrates opposing each other at a distance; a
radiation-sensitive recording layer formed on an oppos-
ing surface of each of the substrates; and a protective
layer formed on each of the radiation-sensitive record-
ing layers. Optical data may be recorded on the record
or may be read out from this record by focusing a laser
beam on the recording layer.

4 Claims, 10 Drawing Figures
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1
DATA RECORDING MEDIUM

BACKGROUND OF THE INVENTION

The present invention relates to a data recording
medium on which optical data may be recorded, for
example, by focusing a laser beam on a radiation-sensi-
tive recording layer to form a pit in the recording layer
and from which the recorded optical data may be read
out., |

A conventional data recording medium of this type
(to be referred to as a record for brevity hereinafter) is
so constructed, as shown in FIG. 1, that transparent
substrates 2 each having a radiation-sensitive recording
layer 1 on the opposing surface thereof are bonded to
each other through spacers 4 with a space 3 formed
therebetween.

With this structure, parts of the recording layers 1 are
exposed to the air within the space 3. When the record
is transferred from a place at high temperature and high
humidity to a place at low temperature, the air in the
space 3 is rapidly cooled and condensate is attached to
the recording layers 1. This degrades the recording
layers at an early stage and also causes the problems of
drop in sensitivity, an increase in noise, and so on.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
data recording medium with which degradation of the
radiation-sensitive recording layers may be prevented
and stable data processing may be performed over a
long period of time.

It is another object of the present invention to pro-
vide a data recording medium with which the surface
strength of transparent substrates is reinforced so that
focusing of a laser beam on a recording layer may not be
impaired.

It is still another object of the present invention to
provide a data recording medium which has a great
mechanical strength against flexure.

According to an aspect of the present invention, there
is provided a data recording medium comprising:

a pair of disc-shaped substrates opposing each other
at a distance;

a radiation-sensitive recording layer formed on an
opposing surface of each of said substrates; and

a protective layer formed on each of said radiation-
sensitive recording layers.

The data recording medium may further have a pair
of coaxial ring-shaped spacers of different sizes sealed
between the opposing surfaces of said disc-shaped sub-
strates coaxially therewith and forming an annular
space therebetween.

A reinforcing member may be disposed within the
annular space so as to be slidable relative to the protec-
tive layer.

According to another aspect of the present invention,
there is provided a data recording medium comprising:

a disc-shaped substrate;

a radiation-sensitive recording layer formed on one
surface of said substrate;

an organic protective layer formed on said recording
layer; and

an inorganic protective layer formed on said organic
protective layer.
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According to still another aspect of the present inven-
tion, there is provided a data recording medium com-
prising:

a disc-shaped substrate;

a radiation-sensitive recording layer formed on one

- surface of said substrate; and
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an inorganic protective layer formed on the other
surface of said substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a conventional data
recording medium;

FIG. 2 is a sectional view of an embodiment of a data
recording medium according to the present invention,

FIG. 3 is a sectional view of a modification of the
data recording medium of FIG. 2;

FIGS. 4 to 6 are sectional views showing other em-
bodiments of a data recording medium according to the
present invention;

FIG. 7 is a perspective view of another embodiment
of a data recording medium of the present invention;

FIG. 8 is a sectional view of the data recording me-
dium shown in FIG. 7;

FIG. 9 is a perspective view of a reinforcing member

5 used according to the present invention; and
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FIG. 10 is a perspective view of a modification of the
reinforcing member. L

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The preferred embodiment of the present invention
of the data recording medium of the present invention
will now be described with reference to FIG. 2. Refer-
ring to FIG. 2, reference numeral 11 denotes substrates
which have a thickness of 1.5 mm and which consist of
glass or transparent plastic material. A recording layer
12 is formed on one surface each of the substrates 11.
The recording layers 12 consist of Te, for example and
have a thickness of 500 A.

The substrates 11 are bonded with spacers 14 inter-
posed between in such a manner that the recording
layers 12 may face inward and a space 13 may be
formed between the opposing surfaces. Before bonding
these substrates 11, a protective layer 15 of an organic
material such as polystyrene or an inorganic material
such as SiQ; is formed on the surface of each of the
recording layers 12 so that the recording layers 12 may
not be exposed to the air inside the space 13 formed
when the substrates 11 are bonded.

The protective layer has a thickness of 15 to 40 pm
when an organic material is used and a thickness of
1,000 Aor more when an inorganic material is used.

Since the organic or inorganic protective layers 15
are formed on the surfaces of the recording layers 12,
the recording layers 12 may not be oxidized by the air
inside the space 13 and the water content of the air in
the space 13 may not form condensate on these record-
ing layers 12,

In the embodiment shown in FIG. 2 described above,
the protective layer 15 of either organic or inorganic
material is used. However, the characteristics of the
protective layer 15 may be further improved by adopt-
ing a bilayered structure as shown in FIG. 3 consisting
of an organic layer 15A of polystyrene or the like and
an inorganic protective layer 15B of SiO; or the like.

Although the organic protective layer 15A is made of
a polystyrene resin in the above example, it may alterna-
tively be made of acrylic resin, polyvinyl chloride resin,
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polyvinylidene chloride resin, polyester resin, methyl
methacrylate resin, polyurethane resin, epoxy resin,
melamine resin, or silicone resion. |

Although the inorganic protective layer 15B is made
of Si0; in the above example, it may alternatively be
made of one of other metal oxides or niirides such as
510, S13Ng4, or NESA film-forming material.

FIG. 4 shows an embodiment of a data recording
medium of the present invention which has a single

transparent substrate.
Referring to FIG. 4, reference numeral 11 denotes a
transparent plastic substrate of 1.2 mm thickness. Te is

deposited on this transparent plastic substrate 11 to a
thickness of 500 A to form the recording layer 12. The
organic protective layer 15A of polystyrene resin, is
formed on the recording layer 12 to a thickness of 30
pm. The inorganic protective layer 15B of SiO; is
formed thereover to a thickness of 2,000 A.

When a focused layer beam is radiated on the record-
ing layer 12, heat energy is transferred from the laser
beam to the recording layer 12 so that the temperature
of the recording layer 12 becomes high and part of the
recording layer 12 at the center of the spot of the laser
beam reaches the boiling point and evaporates. The
surrounding part of the recording layer in liquid phase
tends to collect toward the outside due to the surface
tension and a pit is thus formed. |

Te, the recording material, which has evaporated
from the recording layer 12 is then trapped in the or-
ganic recording layer 15A which has a relatively low
melting point and a low density and which allows per-
meation of the evaporated recording material easily.
Below the organic protective layer 15A, Te in liquid
phase collects to form a mass around the pit so that the
sensitivity may not drop easily.

The morganic protective layer 15B formed on the
organic protective layer 15A prevents permeation of
oxygen or water content. Thus, the inorganic protec-
tive layer 15B prevents the introduction of oxygen or
water content to the recording layer 12 from the out-
side, guaranteeing a long service life.

FIG. 5 shows another embodiment of a data record-
ing medium of the present invention.

Referring to FIG. 5, the reference numeral 11 de-
notes a transparent plastic plate which prevents adverse
affects of dust and which has a thickness of 0.1 to 2 mm,
for example, 1.2 mm so as allow transmission of the laser
beam through the focusing lens. The transparent plastic
substrate may be made of polymethyl metacrylate or
the like.

Te 1s deposited over one surface of the substrate to a
thickness of 500 Ato form the recording layer 12. A
protective layer 16 of an inorganic material, S10; for
example, is deposited to a thickness of 1,000 A on the
other surface of the substrate 11 on which the recording
layer 12 is not formed.

A laser beam 17 is radiated on the record from the
side of the protective layer 16. When the focused laser
beam 17 is radiated on the recording layer 12, heat
energy of the laser beam 17 is transferred to the record-
ing layer 12 and the recording layer 12 becomes at a
high temperature. The recording layer 12 at the center
of the spot of the laser beam reaches the boiling point
and evaporates. Furthermore, the surrounding part in
liquid phase collects to the outside due to surface ten-
sion and a pit is thus formed.

The protective layer 16 of inorganic material formed
on the substrate 11 has a great mechanical strength
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4

against scratching so that radiation of the laser beam 17
may not be impaired by surface irregular reflection. The

protective layer 16 of organic material prevents perme-

ation of oxygen molecules or water molecules since
atoms of the inorganic material are aligned at a high
density. Therefore, the degradation of the recording
layer 12 at an early stage due to the oxidation of the
radiated surface by the laser beam 17 or swelling of
water 1s eliminated.

In the embodiment described with reference to FIG.
S, a description has been made with respect to a record

in which the recording layer 12 is formed on one sur-
face of a single substrate 11 and the protective layer 16
of inorganic material is formed on the other surface
thereof. However, the present invention is not limited
to this. For example, as shown in FIG. 6, the present
invention also contemplates a record of the construc-
tion according to which a pair of substrates 11 each
having a recording layer 12 on its opposing surface and
a protective layer 16 on its other surface are opposed
each other at a distance in such a manner to form the
space 13 and the substrates 11 are bonded to each other
through the spacers 14.

FIGS. 7 to 9 show another embodiment of the data
recording medium of the present invention. The data
recording medium of this embodiment has a pair of
disc-shaped transparent substrates 11. Through holes 18
are formed at the centers of the transparent substrates
11. The recording layer 12 which has at its center a
through hole (not shown) and is smaller in diameter
than the substrates 11 is formed on the opposing surface
of each of the transparent substrates 11. The protective
layer 15 which covers the recording layer 12 and which
has a through hole (not shown) at its center is formed on
the surface of each of the recording layers 12. The space
13 is formed between both the protective layers 15. A
reinforcing member 19 (FIG. 8), comprising a disc-
shaped metal plate of aluminum, duralumin or the like,
1s disposed in the space 13. This reinforcing member 19
has a through hole 20 which has a diameter greater than
the outer diameter of a ring-shaped inner spacer 14A.
The outer diameter of the reinforcing member 19 is
smaller than the inner diameter of a ring-shaped outer
spacer 14B, thus defining a space 13A between the outer
periphery of the reinforcing member 19 and the outer
spacer 14B. This serves to prevent deformation which
may otherwise be caused by the difference in the ther-
mal expansion coefficients due to the temperature dif-
ference between the reinforcing member 19 and the
transparent substrates 11. The inner spacer 14A having
a through hole 21 at its center is adhered to the centers
of the inner surfaces of the substrates 11 by a suitable
means such as an adhesive so that the through hole 21 of
the inner spacer 14A may communicate with the
through holes 18 in the transparent substrates 11. The
outer spacer 14B 1s attached to the inner surfaces at the
outer peripheries of the transparent substrates 11 in the
same manner as in the case of the inner spacer 14A.

The surface of the reinforcing member 19 is treated
by the black zinc plating or the like so that light trans-
mitted through the recording layers 12 may not be
reflected by the surface of the reinforcing member 19.
The reinforcing member 19 may be arranged to be slid-
able relative to the protective layers 15. In this manner,
the difference in thermal expansion coefficients may not
result in deformation.

FIG. 10 1s a perspective view of another embodiment
of the reinforcing member for use in the data recording
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medium of the present invention. This reinforcing mem-

ber 19 has the through hole 20 extending through the
inner spacer 14A and a plurality of support pieces 19A
(four in the example shown in FIG. 10) which extend
radially outWardly from the through hole. The material

or mounting method of the reinforcing material are the
same as for the reinforcing member 19 in FIG. 9 so that
the detailed description thereof will be omitted.

With the record of the structure described above,
since the reinforcing member 19 is present in the space
13, mechanical strength against flexure may be in-
creased. Even when the record is left to stand obliquely,
the record may not bend and the record may withstand
storage over a long period of time.

The position of the reinforcing member 12 1s not fixed
in the horizontal direction. Therefore, deformation
which may otherwise be caused by the difference in the
thermal expansion coefficients due to the temperature
difference may be prevented.

In FIGS. 2 to 10, the same reference numerals denote
the same parts.

What is claimed is:

1. A data recording medium comprising;:

a pair of disc-shaped substrates;
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means for mounting said substrates opposing each
other at a distance 1nclud1ng a pair of coaxial, ring-
shaped spacers of different sizes sealed between the
opposing surfaces of said disc shaped substrates
coaxially therewith and forming an annular space
therebetween,;
a radiation-sensitive recording layer formed on an
opposing surface of each of said substrates;
an organic protective layer formed on said recording
layer;
an inorganic protective layer formed on said organic
protective layer, and
a reinforcing member arranged within said annular
space so as to be slidable relative to said protective
layer.
2. A data recording medium according to claim 1,
wherein said reinforcing member i1s made of a metal.
3. A data recording medium according to claim 1,
wherein a space is formed between said ring-shaped
outer spacer and an outer periphery of said reinforcing
member. |
4. A data recording medium according to claim 1,

wherein said substrates have a thickness of 0.1 mm to 2
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